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Station Conventional CMPlicity Hybrid Process
Process
P1 Early Pracess:
- Produce and deliver VUL for 35s (e.g., VUL at 10,000 A/
min for 35 s, versus VAZ ~ 6,000 A/ min for 60 s)
o 5pis V1-UL 3.6X + 10 pts DIW + 3 pts H,O, yields VUL
a  Flow rates: 83 mi/min + 167 ml/min + 50 ml/min
o Total flow rate: 300 ml/min
- Process characteristics: fast, high planarization efficiency
P1 P p'gﬁlsnded P1 Late process:
composition - Produce and deliver VAZ for < 25s
e 5pts V1-UL 3.6X + 10 pis DIW + 3 pis HyOp + 2 pts AZ
10X yields ~VAZ undiluted
¢ Flow rates: 83 ml/min + 167 ml/min + 50 mb/min + 33
ml/min
«  Total flow rate: 333 ml/min
- Process characteristics: slow, low defectivity, low dishing
rate
, P2 Process:
p2 P2 plg-r:ﬂ);gnded - Produce and deliver VAZ for up to 60s
L - Follows the late P1 process
composition
F3 Process:
- - No change
P3 C‘Z;B:Sr;t'i:n - Lower buff requirement due to improved P1 and P2
P processes

FIG. 14
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FIG._16

Pt P2 P3
Process Comments Platen 1 Platen 2 (VAZ) Dishing (A}
VUL VAZ Total | EPtime | Overpolish { Total | Center | Donut | Edpe
time (5) | time (s) [ time (s} (s) time (s) time (s)
Mixed P1 process to increase lool 30 30 60 37 20 57 275 290 | 470 |
throughput, long Pl time
As gbove, but shorter P1 time and 30 25 55 64 30 2 648 528 | 953
longer OP time
Comparing mixed and regular P1 30 25 55 63 20 83 421 377 | 662
processes to each other 0 53 35 118 20 138 213 544 | 798
As above, but longer P1 times 0 60 60 114 20 134 316 415 | 842
30 30 60 59 20 79 480 206 | 773
Repeat of row above 30 30 60 60 20 8¢ 351 433 737
Comparing mixed and regular P1 30 35 65 44 20 64 187 206 | 593
processes, longer P1 times 0 65 65 94 20 114 225 260 | 905

FIG. 17
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Standard VAZ, undil
Concentration (wt.%)
Dl Water remainder
Chelator 3.0
Inhibitor 04
Pol 2 /PVP 0.2
Abrasive 1.0
Pol1/SEA 0.1
H202 5.0
FIG._23A

VAZ-X, 4.3 dil, 4% H202 [VAZD, 4.33 dil @ 2.8%H202 [VAZC @ 2.3% H202

Concentrations (wt.%)| Concentrations (wt.%) | Concentrations (wi.%)
DI Water |remainder remainder remainder
Chelator 0.70 0.74 Z
Inhibitor 0.09 0.11 0.8
Pol2/PVP 0.05 0.01 0.18
Abrasive 0.23 0.28 0.5
Pol1/SEA 0.05 0.028 0.0z
H202 3.96 2.8 2.3

FIG. 23B
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